What the Research Says
A commissioned, systematic review of the volume-outcome literature found a total of 161 relevant journal articles published between 1979 and the spring of 2004. Together these articles contain 313 separate analyses. Most (80%) studies originated from the United States, although some were conducted in Canada (9%) as well as Europe, Japan and elsewhere (11%) (Urbach et al. 2004; Canadian Institute for Health Information 2005) .
More than two-thirds of the analyses (68%) found that the greater the volume of procedures performed by a hospital or a physician, the better the outcomes. However, the strength of this relationship varied according to the type of surgical procedure studied. This finding echoes those of previous reviews by Halm (2002) and Dudley (2000) . In a further 31% of the analyses, the relationship between volume and outcomes was either not statistically significant or undetermined. Only a few (1%) showed a significant association between higher volumes and poorer patient outcomes. Gastrointestinal operations, vascular procedures and cardiac surgeries were among those most often studied (Table 1) . There are two theories about why surgical volume is linked to better patient outcomes. The first theory is that hospitals performing more surgeries may have more experienced teams and a broader range of resources -that is, "practice makes perfect". The second theory argues that higher-volume hospitals have better outcomes because physicians tend to refer more patients to these "centres of excellence" -a theory known as "selective referral." Regardless of which theory is correct (or if both have some merit), the fact that such a link exists has led experts and key decision makers in healthcare to conclude that volume is an important factor in health outcomes.
New Canadian Findings
To add a Canadian perspective to the international literature on the volume-outcome association, CIHI conducted new analyses for nine elective (planned) procedures. Of interest was whether the risk of a patient dying within 30 days of admission varied according to how many procedures a hospital performed annually. Analyses covered more than 180,000 surgeries performed in the six years between 1998-1999 and 2003-2004 (excluding procedures conducted in Quebec and parts of Manitoba). Only elective surgeries performed on adults aged 20 years or older were included. Since combined procedures are more complex, other exclusions were also applied. Methods used in the analyses were similar to Birkmeyer and colleagues (2002) , who conducted one of the largest volume-outcome studies in the United States.
Although relatively few (1.2%) patients died during or immediately after any of the surgeries studied (rates ranged from 0.2% for patients who underwent carotid endarterectomy or angioplasty, to 5.9% for pneumonectomy patients), for three of the nine procedures, patients treated in highervolume hospitals were at less risk of dying within 30 days of admission (Table 2 ). There was a steady drop in death rates with higher volumes, after controlling for patient characteristics, the presence of comorbid conditions and the year the procedure was performed. Specifically, for every 10 additional procedures a hospital performed, the risk of dying within 30 days was 44% lower for esophagectomy and 46% lower for Whipple surgery. A smaller but still statistically significant effect was also found for angioplasty (1% reduction). In the six other procedures, a difference was found only between hospitals performing the highest and lowest volumes of surgery, or no statistically significant relationship was observed. These Canadian results confirm findings in the international literature that hospitals that treat more patients tend to have better outcomes for some types of surgery, but the nature and strength of the relationship varies according to the procedure.
Table 2. What is the risk?
Higher hospital volume was associated with lower mortality rates for esophagectomy, angioplasty, and Whipple procedures. For the remaining six procedures, a steady increase in volume was not associated with significantly lower mortality. Some other studies with larger samples, however, have shown a significant association between volumes and outcomes for these six procedures. 
Canadians' Views: What Matters?
Across the country, decisions are being made on a regular basis about how healthcare services are organized and delivered. Increasingly, due in part to evidence of a link between surgical volumes and better patient outcomes, more complex surgical procedures such as cardiac surgery are being consolidated in higher-volume hospitals. For example, in 1998-1999, 55% of hospitals performing bypass surgery each did 500 operations or more. By 2002-2003, two-thirds (67%) did. Clearly, deciding how and when to consolidate care is a complex process. The "right" balance likely varies from procedure to procedure and place to place. The potential travel burden for patients and families is just one of many factors that may weigh in the balance.
In 2004 CIHI commissioned a survey of 1,230 Canadian adults aged 20 years or older to ask about the extent to which they would consider the following issues when undergoing a planned surgery: proximity of a hospital to their home; reputation of the surgeon; referral by a family doctor; and the number of similar procedures performed in a hospital or by a surgeon. One-third (33%) of those surveyed reported that it would be "extremely important" that surgery take place at a hospital close to their home. However, this finding varied depending on where the respondent lived, as well as their age. Canadians living in Prince Edward Island (55%) were more likely than Manitobans (17%) to value receiving care close to their home. Seniors (41%) were more likely than younger adults (24%) to report that proximity was "extremely important" to them.
However, when forced to choose among these options, only 9% of those surveyed were primarily concerned with how close to home they received their surgery. More respondents valued having a surgeon recommended by their family doctor (42%) or the number of similar procedures the surgeon had performed in the past (41%). Additionally, when forced to choose between going to a hospital further away but with a better reputation for performing a certain procedure versus going to the hospital closest to their home, the majority of respondents (70%) placed more value on the hospital's reputation.
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